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Abstract: The concept and practice of ‘livelihood” has undergone various stages in the development
of Western countries. Its core has always focused on eradicating rural poverty and promoting
rural development. This study utilizes the entropy value method to measure the comprehensive
development level of the livelihood sustainability of farm households. Additionally, the Theil index
is used to measure the presentation income gap, and multiple linear regression is utilized to test the
impact of the livelihood capital sustainability of farm households on the presentation income gap.
Results showed that the the sustainability of farm households’ livelihood capital has a significant
negative impact on the urban-rural income gap. In other words, improving the livelihood capital of
farm households can significantly reduce the urban-rural income gap. Accordingly, it is proposed
that efforts be made to enhance the sustainability of farm households’ livelihoods, and to increase the
contribution of the sustainable enhancement of farm households” livelihood capital to narrowing the
rural-urban income gap.

Keywords: livelihood capital; rural-urban income gap; sustainable development

1. Introduction

Farm households serve as the fundamental unit of rural production, and the sustainability of their
livelihood capital is critical to the success of rural development. Farm household livelihood capital
refers to the resources and capabilities accumulated by farm households in the production, social, and
natural environments. These include physical assets, natural resources, social capital, human capital,
and financial capital[1]. The sustainability of these capitals is directly related to the livelihood security
of farm households and social stability. Evaluating the sustainability of rural households’ livelihood
capital can aid in comprehending the current situation and issues of rural development. This can
provide a scientific basis for formulating effective rural development policies.

As a result of climate change and evolving production methodologies, developing countries and
regions, especially those with serious development difficulties, will face even greater difficulties in
resolving farmers’ sustainable livelihoods and embarking on an equitable development path.China
is a large country with a significant population and a thriving agricultural sector[2,3]. The "three
rural issues’ are crucial concerns that have a significant impact on the national economy and people’s
livelihoods. Since 2020, a series of high-level meetings and policy initiatives have outlined the central
leadership’s approach to governance. The rapid urbanization and industrialization in China have
significantly altered the livelihoods of many rural areas, impacting traditional ways of life.

Since 1978, China has experienced rapid economic development, leading to a continuous
improvement in the living standards of its residents. From 1978 to 2023, the per capital disposable
income of urban residents increased from 343 yuan to 51,821 yuan, with an average annual growth
rate of 11%. The per capita disposable income of rural residents increased from 134 yuan to 21,691
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yuan, with an average annual growth rate of 11.97%. Additionally, China’s urban-rural income gap
decreased lightly from 2.56:1 to 2.39:1. Although the income level of both urban and rural residents
has been increasing, there has always been an income gap between these two areas. This phenomenon
has become a prominent manifestation of the multiple contradictions under China’s dual economic
structure[4-14]. In terms of the absolute income gap, the difference between urban and rural residents’
income was only 209 yuan in 1978. However, by 2023, this gap increased to 30,130 yuan. Additionally,
urban residents have access to education, housing, medical care, and public consumer goods, while the
income of rural residents consists of a portion of gains in kind, as well as inputs of means of production
for the expansion of production in the following year[15-18]. When considering all of these factors,
the actual income gap is even greater than it appears.

Research has highlighted the significance of peasant household livelihood capital. However, less
attention has been given to its sustainability.Rural livelihood research has matured and improved over
time. Many scholars use the sustainability framework developed by the United Kingdom Department
for International Development (DFID) to measure the livelihood capital of farm households and
discuss the factors that affect its sustainability.

The sustainability of farm household livelihoods is influenced by various factors. In 1986, the
German sociologist Ulrich Beck introduced the concept of risk society[19-22]. He defines risk as a
systematic approach to addressing the hazards and uncertainties brought about by modernization
itself. Drawing on sustainable livelihood theory, the author posits that risk factors impacting farmers’
livelihoods can lead to depletion of their human, natural, physical, financial, and social capital, thereby
exposing them to shared risks from both individual and external sources in their daily production
and life. Additionally, scholars have examined the effects of climate change and emergencies on
the livelihoods of farm households. Moreover, research has demonstrated that small-scale irrigation
infrastructure and resources play a crucial role in sustaining farmers’ livelihoods by influencing their
participation decisions and outcomes.

Research on the urban-rural income gap focuses on measuring the gap and identifying its
influencing factors. Ding, X(2023) studied the impact of institutional performance and government
policies on the rural-urban income gap. Additionally, improving rural education levels is considered an
important factor in reducing the urban-rural gap[23-26]. Government policies are aimed at reducing
this gap and increasing farmers’ income. The impact of urbanization on the income gap between
urban and rural areas is significant. The sustainability of farmers’ livelihood capital is crucial in
addressing the rural-urban income gap, particularly in the context of rural poverty alleviation and
economic development. For instance, in southern Shaanxi,China, Fang Su et al. (2021) conducted a
study to determine the effective mechanisms of government poverty alleviation measures based on the
sustainability of farmers’ livelihoods. The study highlighted the significance of comprehending how
livelihood capital endowment affects poverty alleviation and income growth under different conditions.
Furthermore, research has focused on the impact of livelihood capital on sustainable income growth
and agricultural development in the context of narrowing the urban-rural income gap[27-30]. In
summary, the sustainability of farmers’ livelihood capital is crucial in addressing the urban-rural
income gap and promoting rural economic development. Factors such as education, infrastructure,
government policies, and institutional performance significantly impact the sustainability of farmers’
livelihoods and, consequently, the rural-urban income gap.

In summary, numerous studies exist on the sustainable development of farmers’ livelihoods
and the factors that influence it. However, these studies primarily focus on the impact of natural,
human, or social capital on the sustainability of farmers’ livelihoods. There are fewer empirical
tests on the impact of farmers’ livelihood sustainability on the urban-rural income gap. The study
assesses the sustainability of farm household livelihoods in five dimensions: natural capital, financial
capital, human capital, physical capital, and social capital[31-33]. It also measures the impact of this
sustainability on the urban-rural income gap and provides policy recommendations. The findings


https://doi.org/10.20944/preprints202410.0688.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 10 October 2024 d0i:10.20944/preprints202410.0688.v1

30f16

can serve as a reference for other developing countries seeking to improve the sustainability of farm
household livelihoods and balance urban and rural development.

The study contributes to the body of knowledge, influences public policy and has an economic
and commercial impact. This research methodology, which combines theory and practice, helps to
promote the translation of academic research results into practical applications, thus better serving
socio-economic development. By providing an in-depth discussion of the sustainability of farmers’
livelihood capital, this paper helps to understand how farmers can maintain or improve their
livelihoods in the face of external shocks and changes, thereby providing a more solid theoretical basis
for relevant policy formulation. Meanwhile, it contributes to a more comprehensive understanding
of the formation mechanism and influencing factors of the urban-rural income gap, and provides
new ideas and perspectives for narrowing the urban-rural income gap.The results of the study can
provide a scientific basis for the government and relevant departments to formulate policies on rural
development, poverty alleviation and rural-urban integration[34,35]. Through the assessment and
impact analysis of the sustainability of the livelihood assets of farming households, policy makers can
better identify rural development needs and bottlenecks and formulate more effective and sustainable
policies.

The following section presents our Theoretical analysis, which is followed by Research
Methodology and Data Sources,Results of the study. The final section is the Conclusions and
recommendations, divided into two subsections, the first subsection introduces Conclusions and
recommendations of the study, the second subsection conducts Implications for developing countries.
(Figure 1) illustrates the research path of this article.
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Figure 1. Technical route

2. Theoretical Foundations

2.1. Theory of Human Capital

The theory of human capital originated from William Petty’s statement in 1662 that ‘land is the
mother of wealth, labor is the father of wealth. In The Wealth of Nations, published in 1776, Adam
Smith analyzed the relationship between human capital and income. The modern theory of human
capital developed rapidly in the 1950s and 1960s. According to Schultz.T.W (1960), the increase in
productivity cannot be fully explained by resources, capital, and labor alone. Human capital is also
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a crucial production factor. The level of human capital of a farm household has a significant impact
on its income and poverty status. Higher levels of human capital increase the likelihood of earning a
higher income. Farm households with insufficient human capital may become trapped in a difficult
poverty cycle. Investing in human capital can increase income, but may cause a decline in income from
physical capital and an increase in labor income, which can help reduce personal income inequality.
Therefore, upgrading the human capital of farm households is an important means of achieving
poverty reduction and sustainable livelihoods.

2.2. Theory of Urban-Rural Dual Economic Structure

Arthur Lewis developed the theory of dual urban-rural economic structure in 1954 in his article
"Economic Development under Conditions of Unlimited Supply of Labor. The theory proposes
that developing countries typically have an economic structure where a modernized urban sector
coexists with a traditional rural sector. This dual economic structure between urban and rural areas
results in an unequal allocation of resources and a widening income gap. As labor is transferred, the
economy develops gradually[36]. Labor becomes a scarce resource, while capital becomes abundant.
Consequently, the return on labor increases, and the return on capital decreases. As a result, the income
gap between the traditional agricultural sector and the modern industrial sector gradually narrows.
As the process continues, the industrial structure changes and upgrades, the level of urbanization rises,
the dual economy develops into a single economy, and the distribution of income gradually becomes
more equal.

2.3. Theory of Income Redistribution

Income distribution theory examines how income is distributed among members of society and
its impact on economic and social development. One key manifestation of unequal income distribution
is the urban-rural income gap. To reduce this gap, it is important to consider the sustainability of
the livelihood capital of farm households[37]. Welfare economics suggests that individual welfare is
not only related to consumption and income levels, but also to the distribution of income in society.
Therefore, maximizing social welfare requires not only maximizing individual income, but also
ensuring a fair distribution of income in society. Italian economist Vilfredo Pareto (1906) introduced
the concept of “’Pareto optimality”, which links personal income distribution with social welfare.
In 1920, Pigou advocated for state regulation of income distribution through tax policy and social
expenditure to maximize social welfare34. Keynes argued that income distribution imbalances have
a significant impact on overall consumption, which in turn affects aggregate demand and economic
growth. He advocated for government measures to promote income distribution equality, such as
raising the minimum wage, strengthening social welfare protection, and implementing progressive
taxation policies. These measures would stimulate consumption and aggregate demand. These policy
recommendations are crucial for mitigating the economic crisis and fostering stable economic growth.

2.4. Research Hypotheses

The following hypotheses are proposed in this study based on the above theoretical foundations:

Hypothesis 1 states that there is a significant difference in the sustainability of livelihood capital
among farm households. Additionally, there are significant differences in the sustainability of farm
household livelihood capital across regions due to variations in human capital[38]. For instance, farm
households with higher levels of education generally possess higher cognitive abilities and skill levels,
which enable them to adapt to market changes and seize livelihood opportunities.

Hypothesis 2 suggests that improving the sustainability of farm household livelihood capital can
contribute to reducing the urban-rural income gap by increasing farmers’ income.

Hypothesis 3 indicates that policy support and market environment significantly affect the
sustainability of farm household livelihood capital. The government’s policies and favorable
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market conditions will improve the sustainability of farmers’ livelihoods, promoting rural economic
development and narrowing the urban-rural income gap.

3. Data and Methodology

3.1. Data

Data of livelihood capital measurement indicators and Income of urban and rural residents are
from the National Bureau of Statistics of China.While the assessment of livelihood capital focuses
on the resources that farmers currently possess and their ability to use these resources, inflation is a
macroeconomic phenomenon whose effects are relatively complex and difficult to quantify accurately.
For this reason, the assessment of livelihood capital in this paper focuses on direct observation and
assessment of specific resources.

3.2. Entropy Method

The entropy method is a technique for determining the overall level of a system based on the
degree of discreteness. Its basic principle involves assessing the weights of indicators by analyzing
their relative changes as a whole. This allows for an accurate evaluation of the overall level. The basic
steps of the entropy method are as follows:

(1) To eliminate the impact of differences in scale or order of magnitude on the evaluation results,
it is necessary to standardize the indicators, given that there are variations in their scale and order of

magnitude.
g Xmax — Xmin
’ Xmax — Xj

Xmax — Xmin

Equation (1) is a positive indicator and Equation (2) is a negative indicator.
Where

X is the value of indicator j

Xinax 1s the maximum value of indicator i

Xinin 1S the minimum value of indicator i

x}. is a standardized value

(2) Calculation of the weight of indicator j in the value of the indicator in year i.

vi ==—50<y;<1) (3)

where
iis1,2,...n
jis1,2,...,m
(3) Calculate the information entropy value for the j indicator.

m
ej = —K)_ yijIny; 4)
i-1

where
1
Inm

Assuming a value of d; for the information utility, and d; = 1 — ¢;. The weight of the j

K is a constant,K =

indicator is:
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di

= em I ®)
DY di

wij
(4) Calculate the composite evaluation score of the sample using the following formula:
n
u= Zyll Cwj x 100% (6)
i=1

Based on the research of scholars such as Zhang Chenjia (2020), this paper measures the
sustainability level of farmers’ livelihood capital by selecting 17 indicators such as total sown area
of crops, total water resources and other indicators from five dimensions, namely natural capital,
financial capital, human capital, physical capital and social capital (as shown in Table 1). Table 2 shows
the average values of the indicators selected by the entropy method for the years 2008-2022.

Table 1. Livelihood capital measurement indicators.

Dimension Indicator(Units) Code Nature of the Indicator
Natural Capital Total area of crops sown (thousands of hectares) al Positive
Total water resources (billion cubic meters) a2 Positive
Area of orchards (thousands of hectares) a3 Positive
Poultry egg production (million tons) a4 Positive
Milk production (million tons) a5 Positive
Meat production (million tons) a6 Positive
Financial Capital Employment in urban units in the financial sector ( ten thousand persons) bl Positive
Per capita disposable income of rural residents (Yuan) b2 Positive
Value added of agriculture, forestry, animal husbandry and fisheries (billion yuan) b3 Positive
Human Capital ~ Employed persons in urban units of agriculture, forestry, animal husbandry and fisheries ( ten thousand persons) cl Positive
Number of graduates of general higher education institutions ( ten thousand persons) 2 Positive
Physical Capital Total retail sales of consumer goods (billions of yuan) di1 Positive
Total power of agricultural machinery ( ten thousand kilowatts) d2 Positive
Road mileage ( ten thousand kilometers) d3 Positive
Social Capital Expenditures on agriculture, forestry and water affairs in local finances (billions of yuan) el Positive
Number of healthcare institutions e2 Positive
Urbanization rate(%) e3 Positive

Table 2. Average value of indicators.

Year al a2 a3 a4 a5 a6 bl b2 b3 cl 2 d1 d2 d3 el e2 e3

2008 501824 88498 329.70 87.17 11470 23480 1347 5208.77 1068.41 13.22 16.51 3704.19 265130 12.03 136.63 8978.61 0.48
2009 5072.34 780.01 33724 8847 113,51 246.76 1449 5652.81 1116.64 12.06 17.13 4279.95 282245 1245 206.51 29566.81 0.49
2010 511547 996.97 34455 89.12 11534 255.67 1516 6502.42 127611 1211 1856  5097.02 299292 1293 249.73 3022345 0.51
2011 517292 75028 348.65 90.69 118.00 256.94 16.29 7688.84 1485.11 11.60 19.62 6038.89 3152.73 1325 307.13 30786.74 0.52
2012 522810 95248 35451 9230 120.76 27056 17.03 8734.84 162842 1092 20.15 691718 330835 13.67 370.04 30654.74 0.53
2013 5280.72 901.86 356.24 9278 11392 275.32 17.35 9810.71 1760.92  9.50 20.60 7833.64 3351.83 14.05 413.63 3143219 0.54
2014 532849 879.57 37444 9335 120.15 280.86 1827 10904.23 1854.03 9.18 21.27 8770.85 348570 1440 439.81 31659.10 0.55
2015 5381.59 902.02 361.68 96.75 121.12 27823 19.58 11876.84 1930.63 871 21.96 9244.77 3604.13 14.77 536.83 3172671 0.57
2016 5385.13 1047.30 352.15 99.83 11620 27541 2145 1287771 201529 849 2271 1018730 313695 15.15 57446 3172239 0.58
2017 5365.55 927.77 359.63 99.88 98.02 279.17 2222 13999.58 2085.76 824 23.74 1120408 3186.56 1540 59291 3182739 0.59
2018 5351.69 88590 395.83 100.91 99.18 27821 2255 1522826 2179.30 6.21 2430 12186.56 3237.80 15.63 661.07 3217526 0.60
2019 5352.60 936.81 396.02 106.74 103.27 250.28 26.65 16678.06 237345 4.33 2447 13161.85 3314.78 16.17 72034 3250255 0.61
2020 5402.81 1019.53 407.94 111.86 110.97 24995 2771 1781426 262570 2.77 2572 12640.00 3407.17 16.77 75629 3299748 0.64
2021 544178 956.07 41316 109.96 11880 290.00 2641 19698.52 280496 279 26.66 14216.85 347627 17.03 69470 3325597 0.65

3.3. Theil Index

In 1967, Thiel examined inequality through the concepts of information quantity and entropy.
Let i be the probability of the occurrence of event A, where P(A) = u. The information quantity
of the known occurrence of this event is set to (), which is a decreasing function of p, h(y) =
log(1/u) .With n events, where the probability of occurrence of each is uy, uy, ..., u, ,the expected
information quantity (also known as entropy) is H(u) = Y1 ; u;log(1/u;) .The closer thc value of u;
is to 1/n,the greater the entropy will be. If we consider u; as the income share of the i income unit,
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then H(u) reflects the degree of inequality in income differences. The larger H(u) , the more equal the
income distribution. If absolute equality, where all income units are equal to 1/n,then H(u) takes the
maximum value log(n).Thiel defines log(n) — H(u) as an indicator of inequality.

The Theil index expresses the level of income disparity between urban and rural areas as a
weighted sum of the logarithm of the ratio of income share to population share in each province and
municipality. The weights are determined by the share of income in each province and municipality [?

I

2
, I; L/ It L Ly /1y by Ly /1
Theily = it) In L = (— In + (= )In 7
t 1; ( I Nit/ Nt Iy N1t/ Ny I Nt/ Ni @
If the Theil index is 0, it means that there is no difference between the subgroups, i.e., perfect

equality; conversely, if the Theil index is larger, it means that the difference is larger and the degree of
inequality is higher.

4. Results

4.1. Sustainability of Farmers” Livelihoods

(Figure 2) displays the weight coefficients of the selected indicators calculated by the entropy
method. As shown in the figure, natural capital accounts for the largest proportion, while human
capital and physical capital rank second and third, respectively. Therefore, it can be concluded that
the primary factors influencing the sustainability of farmers’ livelihood capital are natural capital,
human capital, and physical capital. Therefore, to enhance the sustainability of farmers’ livelihood
capital, it is necessary to implement comprehensive measures. On one hand, it is necessary to
enhance the protection and management of natural resources to achieve the sustainable use of natural
capital. On the other hand, it is necessary to increase investment in education, healthcare, and
other fields to improve the human capital of farmers. Additionally, it is important to strengthen
infrastructure development to improve the production and living conditions of farmers and promote
the accumulation of physical capital. Furthermore, it is essential to consider the selection of livelihood
strategies for farm households. Various livelihood strategies depend on different levels of livelihood
capital, thus it is crucial to assist farmers in choosing appropriate livelihood strategies based on
the specific local conditions. For instance, in regions abundant in natural resources, farmers can be
incentivized to engage in eco-agriculture, specialty planting, and other related industries. Similarly,
in areas rich in human resources, rural labor export can be promoted, and rural tourism and other
industries can be developed.

MWZai HW_at
(2)2008 BW_a2 (b)2022 =
000210 036300230 00462 BW_a3 0.0570 00140 0.0540 BW_a3
0.0330 BW_a4 00320251 BW_a4
0.0632 - mW a5 . -
WW_s6 EW_aé
00514~ it e e
) .
=W_b3 =W _b3
W _c1 W
0.0391 = .
W_d1 W_d1
W_d2 W_d2
— ) 0.0467 — W_d3
P ooas7 00504 aﬁ‘ 00416 ggugp 00523 x_:;
_e2 o
W_e3 W_e3

Figure 2. Weighting coefficients for each indicators
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According to (Figure 3) , the level of sustainable integrated development of farm household
livelihoods (mean) can be categorized into three phases: the first phase is a steady increase from
2008-2016, followed by a sharp decline from 2016-2018,and a rebound in the period 2018-2022.
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0.2800

0.2750

0.2700

0.2650

0.2600

0.2550

0.2500
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Figure 3. Level of sustainable integrated development of farm household livelihoods

During the period from 2008 to 2016, the sustainable integrated development of farm households’
livelihoods showed a steady increase. This trend can be attributed to the government’s increased
support for rural areas, which has boosted the development of the rural economy and the income of
farm households. Positive progress has been made in infrastructure development, improvement of
the social security system, and environmental protection in rural areas. These efforts have created
favorable conditions for the sustainable development of farm households.

From 2016 to 2018, the second phase saw a significant decline in the level of sustainable integrated
development of livelihoods of farm households. This decline may be attributed to a combination
of factors, including market fluctuations,natural disasters, and policy adjustments. As a result, the
economic income and quality of life of farm households decreased,which in turn affected their capacity
for sustainable development.

During the third phase, which spans from 2018 to 2022, the sustainable integrated development
of farm households’ livelihoods gradually rebounds. This may be attributed to the government’s
renewed support for rural areas through a series of policies that have contributed to the recovery and
development of the rural economy. Farm households have adjusted their livelihood strategies and
sought new development opportunities to improve their sustainable development capacity.

(Figure 4) displays the composite score of livelihood sustainability of farm households measured
using the entropy method. (Figure 4) displays the regional distribution of the comprehensive score of
farm household livelihood sustainability in each province of China for the years 2008, 2011, 2014, 2017,
2020, and 2022.

As can be seen in(Figure 4), the livelihood sustainability of farm households shows significant
regional differences, mainly due to:

First, there are geographical differences. China’s geography is diverse, with variations in climate,
land resources, and water resources across different regions. In some areas, crop cultivation and
breeding are more successful, leading to higher sustainability of farmers’ livelihoods. However, in
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other areas, agricultural production faces greater challenges due to poor natural conditions, resulting
in lower sustainability of farmers’ livelihoods.

Second, there are differences in economic development. The eastern and coastal areas are relatively
more economically developed, with a higher degree of agricultural modernization, better sales channels
for agricultural products, and relatively higher incomes for farmers. On the other hand, the western
and rural areas are relatively economically backward, making it difficult to sell agricultural products
and resulting in lower incomes for farmers.

Third, there are differences in government policy support for agricultural development in
different areas. Some local governments have provided greater attention and support to agricultural
development by offering more agricultural subsidies and support policies, which promote the
sustainability of farmers’ livelihoods. In contrast, certain local governments do not provide adequate
support for agriculture, resulting in greater difficulties and lower sustainability for farmers.

Additionally, differences in education and technology levels have a significant impact on the
modernization of agricultural production and livelihood sustainability. In areas with higher levels of
education, farmers receive more agricultural technology training and information, resulting in more
advanced agricultural production and higher livelihood sustainability. However,in areas with lower
levels of education, farmers lack access to advanced agricultural technology and information, resulting
in lower livelihood sustainability. It is important to note that socio-cultural factors may also play a
role. Different regions have varying socio-cultural contexts that can impact how farmers earn a living
and achieve sustainable livelihoods. For instance,some regions prioritize traditional agriculture, while
others prioritize modern agriculture or non-farming industries.

(a)2008 (b)2022

0.000000 - 0.062916 | 0.000000 - 0.050632

I 0. 052016 - 0. 152020 [ 0. 050633 - 0. 176606
I o 150021 - 0.269729 I o- 176607 - 0.291308
I o 260730 - 0.398070 I o 201300 - 0.435702
I o 590080 - 0.628921 B o570 - 0595536

Figure 4. Level of sustainable integrated development of farmers’ livelihoods

4.2. Urban-rural income gap

(Figure 5) displays the regional distribution of the income gap between urban and rural residents
in China’s provinces, as measured by the Theil Index. In 2010, the State adopted four measures to
reform the income distribution system: increasing farmers’ income, supporting low-income groups,
raising employee wage income, and regulating personal income. In 2011,the State established the new
national poverty alleviation standard for farmers’ per capital net income at 2,300 yuan, which was
a 92% increase compared to 2009. The national poverty alleviation standard for the central financial
institutions was also established. In 2011, the State established a new national standard for poverty
alleviation, setting the per capital net income for farmers at 2,300 yuan. This was a 92% increase
compared to 2009. Additionally, the central financial authorities provided 22 billion yuan in subsidies
for good seeds, which played a crucial role in increasing farmers’ incomes.
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Figure 5. Regional distribution of urban-rural income gap

China’s reform and opening-up policy has prioritized the development of resources in the
eastern coastal areas due to geographic conditions. As the reform and opening-up process continues,
China has also implemented policies to support the development of the central and western regions,
including the rise of the central region and the development of the western part of the country. Due
to ongoing development, a pattern has emerged where eastern China leads in development, central
China accelerates its rise, and western China catches up.

The urban-rural income gap is relatively small in the eastern region with a higher level of economic
development, while the western region with less developed economic development is more likely to
have a widening urban-rural income gap. This finding is consistent with the research of scholars such
as Wang Xiaoqing (2013), Jiang Yuekun, and Shi Pengjuan (2024). The reasons for this phenomenon
are:

First, regions with a high level of economic development usually have more complete
infrastructure, educational resources and public services such as health care, which are conducive to
improving the living standards and income levels of rural residents, thus reducing the urban-rural
income gap. Less developed regions often lack the conditions necessary for rural residents to obtain
the same development opportunities and treatment as urban residents, leading to a widening of the
urban-rural income gap.

Second, regions with a high level of economic development often have a more diversified
industrial structure and develop-ment model, which can provide rural residents with more
employment opportunities and ways to increase their income. In less developed areas, the industrial
structure is relatively simple, and rural residents can only engage in traditional agricultural production,
which limits their sources of income and makes it difficult to match the income level of urban residents.

Additionally, the government’s policy orientation and support efforts also have a significant
impact on the urban-rural income gap. In regions with greater economic development, governments
may prioritize coordinated development between urban and rural areas and implement supportive
policies to promote rural economic growth and increase residents’ income. In less developed regions,
the government may face more financial pressures and development problems, making it difficult to
fully address the development needs of rural areas. This can lead to a widening of the urban-rural
income gap.

To solve this phenomenon, we can take a series of measures to promote the coordinated
development of urban and rural areas and narrow the income gap between urban and rural areas. First,
the government should increase support for rural areas, improve infrastructure and public services in
rural areas, and create better development conditions for rural residents. Second, it should promote
industrial restructuring, transformation and upgrading in rural areas, and guide rural residents to
shift to high value-added industries to broaden their income sources. Additionally, it is important
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to strengthen exchanges and cooperation between urban and rural areas to facilitate the sharing of
resources and complementary advantages, ultimately achieving common prosperity for both urban
and rural areas.

4.3. Farm Household Livelihood Capital Sustainability and Its Impact on Rural-Urban Income Gap

(1) Model Setting
Multivariate linear regression is used to measure the impact of sustainable livelihoods of farm
households on the urban-rural income gap. The function is constructed as follows:

Ty = f(SUSy, AVGDPy;, CFDy, STRy, IIMj) (8)

imports to GDP,

where

T;; is the Theil index reflecting the urban-rural income gap, SUS;; is the level of sustainable
livelihood development of farm households, AVGDP;; is GDP per capita, reflecting the level of
economic development, CFD;; is the level of foreign trade development, which is Total amount of
imports and exports at the location of the business unit and STR;; is the industrial structure, the share
of the tertiary sector in GDP (6), IIMj; is the share oftechnology market tumover, i is the regional
identification, indicating the provinces, ¢ is the time, spanning from 2008 to 2022. The indicators were
logarithmized to eliminate heteroskedasticity, based on the functional relationship between openness
to the outside world and the income gap between urban and rural areas.

Ty = cit + Bi1SUS;t + BiInAVGDPyy + BisInCFD;; + BisSTR;; + BisInlIM;; + € )

(2) Results Analysis Model 1 shows the results of the regression with only the sustainability
of farm household livelihoods as the independent variable, and Model 2 shows the results of the
regression with five independent variables (as shown in Table 3). According to the results of the
multiple linear regression, the sustainable development of farm household livelihoods can significantly
reduce the urban-rural income gap. At the same time. The reasons for this are as follows:

First, the sustainability of farm household livelihood capital implies that the economic vitality
and development capacity of rural areas have been enhanced. This includes the sustainable use and
development of farmers’ natural capital , physical capital , financial capital, human capital , and social
capital. Effective management and value addition of these capitals can improve the income level and
quality of life of farm households, narrowing the urban-rural income gap.

Second, the enhancement of the sustainability of farmers’ livelihood capital will help promote
the upgrading of the industrial structure and the transformation of the economic development mode
in rural areas. The accumulation and enhancement of farmers’ livelihood capital will lead to the
gradual development of the industrial structure in rural areas towards higher value-added, more
environmentally friendly, and sustainable practices. This will improve the economic competitiveness
of rural areas, attract more investment and employment opportunities, further promote rural economic
development, and narrow the income gap between urban and rural areas.

Finally, the improved sustainability of farmers’ livelihood capital will also help raise the overall
welfare level of rural areas. When the livelihood capital of farm households is safeguarded and
developed, their needs for public services such as education, medical care, and social security will also
be satisfied. This will help raise the overall welfare level of rural areas, narrow the gap between urban
and rural areas in terms of public services, and further reduce the income gap between urban and
rural areas.

Four variables, namely GDP per capita, the ratio of total imports and exports to GDP, the share
of the tertiary industry in GDP, and the share of technology market transactions, were added to
the regression model, and the results of Model 2 were obtained. The regression results of Model 2
indicate that the sustainability of farmers” livelihood capital continues to have a significant negative
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impact on the income gap. Additionally, the level of regional economic development and foreign trade
development, as well as the industrial structure, have a significant positive impact on the urban-rural
income gap. However, the share of technology market transactions does not have a significant impact.

In summary, enhancing the sustainability of farmers’ livelihood capital is crucial in narrowing the
urban-rural income gap. The government can achieve this by investing more in rural areas, improving
infrastructure, promoting agricultural product exports and foreign economic cooperation, guiding and
supporting industrial structure adjustments, and promoting the transformation and modernization of
traditional agriculture to eco-agriculture. These measures will help achieve the goal of coordinated
development of urban and rural economies and common prosperity.

Table 3. Results of farmers’ livelihood capital sustainability and its impact on urban-rural income gap.

Model 1 Model 2
Variable Coefficient Std. Error t-Statistic Variable Coefficient Std. Error t-Statistic

X1? -0.2677*** 0.0282 -9.4934 X1? -0.1464 *** 0.0294 -4.9808
X2? —_— —_— —_— X2? 0.0793*** 0.0187 4.2426
X3? —_— e e X3? -0.0346*** 0.0068 -5.0781
X4? —_— —_— —_— X4? -0.0035*** 0.0014 -2.4921
X5? —_— —_— —_— X5? -0.0001 0.0006 -0.0851
C 0.1679*** 0.0077 21.6775 C 0.5284*** 0.0672 7.8620
R-squared 0.9681 Mean dependent var 0.0944 R-squared 0.9749 Mean dependent var 0.0944
Adjusted R-squared 0.9646 S.D. dependent var 0.0450 Adjusted R-squared 0.9719 S.D. dependent var 0.0450
S.E. of regression 0.0085 Akaike info criterion -6.6128 S.E. of regression 0.0075 Akaike info criterion -6.8349
Sum squared resid 0.0300 Schwarz criterion -6.2030 Sum squared resid 0.0236 Schwarz criterion -6.3895
Log likelihood 1583.4740  Hannan-Quinn criter. -6.4515 Log likelihood 1639.1090  Hannan-Quinn criter. -6.6596
F-statistic 282.1260 Durbin-Watson stat 0.2204 F-statistic 328.2892 Durbin-Watson stat 0.2334

Prob(F-statistic) 0.0000 Prob(F-statistic) 0.0000

*** ** * indicate significant at 1%, 5%, 10% level, respectively.

5. Discussion

5.1. The Unique Aspects and Contributions of This Study

(1)The study looks at the urban-rural income gap from a relatively novel perspective - the
sustainability of farm households’ livelihood capital. While traditional studies tend to focus on the
impact of factors such as macroeconomic policies, allocation of educational resources and industrial
structure on the urban-rural income gap, this study goes deeper to the farm household level and
focuses on the role of farm households” own livelihood capital and its sustainability on the urban-rural
income gap. This combination of micro and macro research perspectives provides a new entry point
for understanding urban-rural development imbalances.

(2)The study emphasises the sustainability of livelihood capital, not just livelihood capital itself.
This means that the study focuses not only on the resources that farm households currently possess,
but also on whether these resources can be maintained and increased in the future. This focus
on sustainability contributes to a more comprehensive assessment of the livelihood status of farm
households and their ability to cope with external shocks and changes.

(38)The study not only analyses the direct impact of farm household livelihood capital on the
rural-urban income gap, but can also explore the mechanisms and pathways behind this impact.
For example, improving household livelihood capital may reduce the rural-urban income gap
by promoting rural economic development and raising farmers’ income levels. Such in-depth
analyses of urban-rural interactions can help to better understand the dynamic process of urban-rural
development.
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5.2. Limitations of This Study

(1)The definition and measurement of livelihood capital may vary depending on the context,
objectives and methodology of the study, which can lead to difficulties in comparing and interpreting
results.There may be complex interactions between the different components of livelihood capital and
these interactions may not have been adequately explored in the research.

(2)The study may not have adequately accounted for variability within different groups of farmers,
e.g. farmers with different income levels and livelihood strategies may perceive and respond differently
to the sustainability of livelihood assets and the urban-rural income gap.

(3)Both farm household assets and the rural-urban income gap are dynamic processes that may
require a long period of observation and research to reveal their underlying patterns and trends. This
study may be limited by time and may not adequately reflect these dynamic changes.Changes in the
socio-economic environment and policies may have important impacts on the livelihood capital of
farm households and the rural-urban income gap that may have occurred during the study period, but
may not have been adequately considered and analysed.

6. Conclusions and Recommendations

This paper utilizes data from the National Bureau of Statistics between 2008 and 2022. The
sustainability of the livelihood of farm households is measured using the entropy value method,
while the urban-rural income gap is analyzed using the Theil index. Based on this analysis, the paper
empirically examines the impact of the sustainability of the livelihood of farm households on the
urban-rural income gap. The following conclusions are drawn: first, natural capital, human capital
and physical capital are the main factors affecting the sustainability of farmers’ livelihood capital; the
overall level of farmers’ livelihood capital sustainability shows a trend of increasing, then decreasing,
then increasing. Second, the urban-rural income gap in China has declined significantly, but there are
significant regional differences, with a relatively small urban-rural income gap in the eastern region
with a higher level of economic development, and a relatively large income gap in the western region.
Furthermore, enhancing farmers’ livelihood capital can significantly reduce the urban-rural income
gap. This is because the sustainability of farmers’ livelihood capital has a significant negative impact
on the urban-rural income gap.

The study’s recommendations are as follows:

First, efforts should be made to enhance policy support for natural, human and physical capital.
Land is the most important asset for farmers’ livelihoods. Therefore, it is necessary to deepen the
reform of the rural land system, clarify the land rights and interests of farmers, and safeguard their
right to use, income, and transfer of land. Additionally, farmers should be encouraged to achieve
large-scale and intensive land operations, improving land use efficiency through land transfer and
joint-stock cooperation. To enhance the resilience of the agricultural sector, it is necessary to strengthen
infrastructure construction, improve material capital support for farmers, and focus on enhancing
the training of new farmers. Additionally, farmers’ market awareness and risk management ability
should be improved through training and education, so that they can better cope with external shocks.
To enhance the overall development of rural areas, it is recommended to upgrade the level of rural
education, strengthen the skills training of farmers, and guide them towards more efficient and
environmentally friendly agricultural production methods. Additionally, increasing investment in
rural infrastructure and public service facilities is necessary.

Second, it should strengthen policy stability and continuity, improve the sustainability of farmers’
livelihoods, and narrow the income gap between urban and rural areas. To achieve this, it is important
to ensure the long-term stability of rural development policies and minimize the impact of policy
changes on the livelihoods of rural households. To reduce dependence on a single source of income
and increase the diversity and sustainability of livelihoods, it is recommended to encourage the
development of multiple business models and industries in rural areas. An effective monitoring
mechanism should be established by the government to regularly assess trends in the urban-rural
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income gap and ensure the relevance and effectiveness of policies. Increase investment in rural
infrastructure, particularly in education, healthcare, and transportation, to reduce the disparity in basic
public services between urban and rural areas. Promote integration of industry, markets, and society
between urban and rural areas to overcome the urban-rural divide and achieve coordinated economic
and social development.

Third, strengthen the accumulation and optimization of farmers’ livelihood capital. To improve
the knowledge and skills of farm households, education and training should be provided. Additionally,
the physical capital of farm households should be strengthened by improving agricultural production
conditions and increasing the level of agricultural mechanization. To provide necessary financial
support, financial capital should be developed and more financial products and services should be
made available to farm households. Finally, the social security system should be established and
improved to reduce the financial burden of farm households caused by unforeseen factors such as
diseases and disasters.

Fourth, we should promote integration between urban and rural areas and work towards
narrowing the income gap. To improve rural industries and increase the value of agricultural products,
encourage rural migrant workers to return to their hometowns and utilize their skills and experience
to develop the rural economy. Additionally, improve rural infrastructure to enhance the quality of life
and efficiency of rural residents. Finally, promote the flow of urban capital, technology, and talent to
the countryside through policy guidance and incentives.

Furthermore, to promote policy and institutional innovation, it is recommended to formulate
and implement fair tax and distribution policies. This will ensure that rural households receive a
reasonable return on their labor and capital. Additionally, the land system should be reformed to
safeguard the land-use rights of rural households and inspire them to invest in and protect their land.
Finally, the rural financial system should be reformed to improve the convenience and accessibility of
financial services for rural households.
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